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MOUNTING STRUCTURE FOR AN ELECTRONIC APPARAPJS 



BACKGROUND OF THE INVENTION 
The present Invention relates to a mounting structure for a 
handy phone or cfmi lar electronic apparatus. 

A bandy phone, for example, includes a receiver, a display, 
5 a transmitter and other various electronic parts mounted on a circuit 
board. Such electronic parts are, in many cases, set in respective 
holders and then mounted to the circuit board together with the 
holders. Stationary contacts are arranged on the top of the circuit 
board. It is a conron practice to mount on the top of the circuit 
10 board a key sheet including mo vafa I e contacts corresponding cne-<o— one 
to the stationary contacts. The movable contacts each is movable 
into and out of contact with associated one of the stationary contact, 
serving as a key switch for selectively cstabi rshing or interrupting 
e I ectr i ca f connect i on. 
15 The problem with the above conventional structure is that it 

is necessary to set each of the various electronic parts in the 
respective holder and then mount such holders to the circuit board 
one by one. This kind of assembly is time- and laboi — consuming 
because the handy phone includes a number of parts and because the 
20 key sheet must be mounted to the cl rcuit board with its movable contact 



accurately aligned with the stationary contacts. 

Technologies relating to the present invention are disclosed in, e.g., Japanese Patent 
Laid-Open Publication No. 4-235443. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide a mounting structure for 
an electronic apparatus capable of reducing the number of holders and promoting efficiency 
assembly. 

The present invention provides a device for holding one or more components of an 
electronic apparatus, said device comprising component receiving means for receiving said one 
or more components; and a plurality of movable keys for contacting respective contacts 
formed on a circuit board. 

A preferred embodiment of the present invention provides a structure for mounting a 
plurality of electronic parts for constituting an electronic apparatus to a circuit board via 
respective holders. The circuit board includes a plurality of stationary contacts arranged on 
the circuit board. A key sheet is mounted on the circuit board and includes movable contacts 
each being movable into and out of contact v^th a respective one of the stationary contacts. 
A holder includes a key sheet portion constituting the key sheet and a plurality of holder 
portions each constituting particular one of the holders. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present invention v/ill 
become more apparent from the following detailed description taken with the accompanying 
drawings in which: 

Fig.l is an exploded perspective view showing a mounting structure embodying the 
present invention and applied to a handy phone by way of example; 



FIG. 2 IS a section along fine X-X of FIG. 1; 
FIG. 3 IS a perspective view of a circuit board shown in FIGS. 
1 and 2; 

FIG. 4 is a perspeative view showing the handy phone in an 
assembled condition; and 

FIG. 5 is a section along line Y-Y of FIG. 4. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring to FIG. ^ of the drawings, a mounting structure for 
an electronic apparatus embodying the present invention is shown and 
app f i cd to a handy phone by way of examp I e.- As shown, the handy phone, 
general fy tOO, includes a circuit board 2. A receiver or speaker 3, 
a display 4 and a transmitter or microphone 5 are electrically 
connected to the circuft board 2 via a holder 1. The receiver 3, 
display 4 and transmitter 5 are electronic parts Included In the handy 
phone 100. 

The holder 1 is formed of an elastic material -transparent for 
light and made up of a key sheet portion 1A, a first holder portion 
IB, a second holder portion IC, and a third holder portion ID. Key 
tops 11a are arranged in the key sheet portion 1A in three parallel 
arrays extending in the lengthwise direction of the circuit boQrd 2. 

As shown in FIG. 2, each key top 11a has a projection lib on 
its bottom or back and a movable contact 11c fitted on the projection 
lib. The key top 11a is flared downward, forming a skirt portion lid. 
A light-conductive plate 22. which will be described later 
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specif ical ly, is mounted on the top of the circuit board 2. The key 
sheet portion 1A is positioned on the top of the light-conductive 
plate 22. A stat i onary contact 21 is posit ioned on the ci rcu it board 
2. The light-conductive plate 22 is formed with a hole 22a, so that 
the movable contact 11c can contact the stationary contact 21 via the 
hole Z2a when the key top 11a is pushed down by the operator. When 
the operator releases the key top 11a, it is restored to its original 
position due to the elasticity of the skirt portion Hd. In this 
sense, the movable contact Uc of the key top 11a constitute a key 
switch in cooperation with the stationary contact 21. 

The key sheet portion 1A Includes numeral keys for inputting 
numerals "0" through "9". a cal I origination key. an off-hook key and 
an on-hook key as well as other conventional keys. 

Referringagain to FIG. 1. the first holder portion IB includes 
a first recess 13b and two first openings 13b formed in the bottom 
of the first recess 13a. The recess 13a receives the lower portion 
of the receiver 3 having a f lat cyl indr icaf configuration. Two first 
conductors 3a extend downward, from the bottom of the receiver 3 and 
are connected to the circuit board 2 via the two openings 13b, 
20 respectively. 

The second holder portion 1C includes a second recess 14a for 
receiving the flat display 4 having an elongate configuration as 
viewed in a top plan view. A second opening l4b is formed in the 
bottom of the recess 1 4a. A second conductor 4a extends (downward from 
one of opposite longer sides of the display 4 and is connected to the 
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circuit board 2 via the opening 14b. The display 4 is often 

implemented by an LCD (Liquid Crystal Drspfay). 

The third holder ID includes a third recess 15a for receiving 
the lower portion of the flat transmitter 5 having a cylindrical 
conf i gurat i on sir ght I y sma I fer than the receiver 3. Two third 
openings 15b are formed in the bottom of the recess 15a. Two third 
conductors 5a extend dovrnvsrard from the bottom of the transmitter 5 
and arc connected to the circuit board 2 vfa the two openings 15b. 
respectively. 

The first holder portion IB, second holder portion 1C, key 
sheet portion 1A and third holder portion ID having the above 
configurations are 1 1 near [y arranged in this order in the lengthwise 
direction of the circuit board 1. 

As shown in FIG. 3, the circuit board 2 has first stationary 
contacts 23, a second stationary contact 24 and third stationary 
contacts 25 arranged on its top. The first stationary contacts 23 
are e lectr ica I ly connected to the f i rst conductors 3a of the receiver 
3. The second stat ionary contact 24 is electrical ly connected to the 
second conductor 4a of the display 4. The third stationary contacts 
25 are e lectr really connected to the third conductors 5a of the 
transmitter 5, 

The stationary contacts 21 (see FIG. 2 also) are arranged on 
the top of the circuit, board 2 in one-to-one correspondence to the 
movable contacts 11c (see FIG. 2 also) of the key sheet portion lA. 
Each movable contact lie is electrically connected to the circuit 
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board 2 via the respective stationary contact 21 when pushed down, 
as stated ear I ler. 

The flat light-conductive plate 22 mentioned previously is 
elongate, as seen in a top plan view, and mounted on the top of the 
6 circuit board 2. The I ight-conduct i ve plate 22 extends over the back 
of the display 4 and that of the key sheet portion lA. The plate 22 
is formed with the openings 22a, one of which is shown in FIG. 2, for 
allowing the movable contacts 11c to contact the associated 
stationary contacts 21. as stated earlier. 
J.0 A str i p-1 ike f i rst I ight source 24a i s pos i t i oned on the -top 

of the light-conductive pfate 22 for lighting a display portion Ab 
included in the display 4b (sec FIG. l). The first I ight source 24a 
extends along the other longer side of the display 4 opposite to the 
second conductor 4a. Second light sources 21a each is positioned in 
16 the vicini-ty of one of the key tops 11a for lighting the associated 
key top 11a. Light issuing from the first I i ght source 24a is guided 
to the display port f on 4b via the I i ght-^onduct i ve plate 22 and second 
holder portion 1C acconniodating the display 4. Light issuing from 
any one of the second light sources 21a is guided to the associated 
20 key top 11a via the light-conductive plate 22 and key sheet portion 
1A. 

The handy phone 100 is assembled by the fol low in/j procedure. 
First, as shown In FIG. 1, the holder 1 is laid on the circuit board 
2 shown in FIG. 3. At this instant, the holder 1 is positioned such 
25 that the movable contacts 11 c of the key tops 11a are respectively 



positioned above the stationary contacts 21, and such that the first 
openings 13b, second opening: 14fa and thf rd openings 15b respectively 
align with the first stationary contacts 23. second stationary 
contact 2, and third stationary contacts 25. 

Subsequently, the first conductors 3a of the reoeiver 3. the 
second conductor 4a of the display 4 and the third conductors 5a of 
the transmitter 5 arc inserted into the first openings 13b, second 
opening 14b, and third openings 15b, respectively. Then, ±hc 
conductors 3a, 4a and-Sa are electrical ly connected to ths associated 
stationary contacts 23, 24 and 25, respectively. 

After the above electrical connect ion. the receiver 3. display 
4 and transmitter 5 are set rn the first holder portion IB, second 
holder portion 1C and third holder portion ID, respect / ve ly. FIG, 
4 shows the resv^tt assembly of the handy phone 100. 

Refer r ing again to FIG, 2, when the operator of the handy phone 
100 pushes down any one of the key tops 11a, the movable contact 11c 
positioned on the projection lib of the key top 11 a is brought into 
contact with the stationary contact positioned below the movable 
contact lie. When the operator releases the above key top 11a, the 
key top 11a returns to its original position due to thrt elasticity 
of the skirt portion lid. releasing the movable contact 11c from the 
stationary contact 21. 

How the display 4b and key tops Ha are I ighted Is. as fol lows. 
As shown in FIG. 5, when the first light source 24a mounted on the 
circuit board 2 issues light, the light is propagated through the 
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1 igtit-conductive plate 22 and second holder 1c to the display portion 
4b of the display 4. Because the light is transmitted through the 
display portion 4b, the display portion 4b appears bright. When any 
one of the second I ight sources 21a also mounted on the circuit board 

2 issues light, the light is propagated through the light-conductive 
plate 22 and key sheet portion 1A to the associated key top 11 a, 
lighting the key top 11 a. 

As stated above, in the i I fust rat ive embodiment, the key sheet 
portion lA to be mounted on the substrate and the f i rst to th i rd holder 
portions IB-ID for acconmodat i ng the receiver 3. display 4 and 
transmitter 5 are implemented as a single holder 1. This- 
significantly reduces the number of parts of the handy phone 100 end 
therefore promotes efficient assembly. 

In the above embodiment, the holder 1 is formed of a single 
material. i.e.. an elastic material transparent for light. 
Alternatively, each of the portions lA-ID may be formed of a 
particular material so long as the portions 1A-1D can be implemented 
as a single molding.. For example, for the key sheet portion 1A, use 
may be made of a material elastic enough for the key tops 11a to be 
pressed and restored and capable of conducting I ight reached it from 
the second I ight sources 21a via the ! i ght-conduct i ve plate 22 to the 
corresponding key tops 11a. Also, the first and third hol,der 
portions IB and ID may be formed of materials respect! vr-ly matching 
with the acoustic characteristics of the receiver 3 and transmitter 
5. thereby enhancing speech qua! ity. Further, for the second holder 



portion IC, use may be made of a material transparent for Ught for conducting light issuing 
from the first light source 24a to the display portion 4b of the display 4. 

The above portions 1 A-ID molded integrally to constitute the holder 2 and formed of 
different materials are desirable fi-om the efficient assembly standpoint. In addition, each of 
the portions 1 A-ID can be formed of a particular optimal material matching with its expected 
function. Of course, the portions lA-lD may be formed of different materials independently 
of each other and then molded integrally to complete holder 2. 

While the illustrative embodiment has concentrated on a handy phone, the present 
invention is similarly applicable to various kinds of electronic apparatuses, particularly of the 
type including a circuit board having a plurality of stationary contacts, a key sheet mounted 
on the circuit board and having contacts movable into and out of contact with the stationary 
contacts, and a plurality of electronic parts mounted on the circuit board via the holder. 

In summary, a mounting structure for an electronic apparatus includes a single holder 
including a key sheet portion to be mounted on a circuit board and a plurality of holder 
portions for holding electronic parts. The structure therefore reduces the number of parts to 
be mounted to the circuit board and thereby enhances efficient assembly of the apparatus. 

Various modifications will become possible for those skilled in the art after receiving 
the teachings of the present disclosure without departing from the scope thereof. 

Each feature disclosed in this specification (which term includes the claims) and/or 
shown in the drawings may be incorporated in the invention independently of other disclosed 
and/or illustrated features. 

Statements in this specification of the "objects of the invention" relate to preferred 
embodiments of the invention, but not necessarily to all embodiments of the invention falling 
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within the claims. 

The description of the invention with reference to the drawings is by way of example 

only. 
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CLAIMS:- 

1 . A device for holding one or more components of an electronic apparatus, said 
device comprising: 

component receiving means for receiving said one or more components; and 
a plurality of movable keys for contacting respective contacts formed on a 

circuit board. 

2. A device according to Claim 1 comprising a plurality of contacts formed on 
said keys for contacting respective contacts formed on the circuit board. 

3. A device as claimed in Claim 1 or 2. wherein said keys and component 
receiving means are formed in a planar arrangement. 

4. A device as claimed in any preceding claim, wherein said component receiving 
means comprises one or more recesses for accommodating respective components. 

5. A device as claimed in any preceding claim, wherein said component receiving 
comprises receiver/transmitter receiving means for receiving at least one of a receiver and 
a transmitter. 



6. A device as claimed in Claim 5, wherein said receiver/transmitter receiving 
means is formed from material for enhancing an acoustic characteristic of said at least one 
of a receiver and a transmitter. 
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7. A device as claimed in any preceding claim, wherein said component receiving 
means comprises means for receiving a display. 

8. A device as claimed in Claim 7, wherein said display receiving means is 
formed from material substantially transparent to light. 

9. A device as claimed in any preceding claim, wherein said keys are formed 
from elastic material. 

10. A device as claimed in Claim 9, wherein said elastic material is substantially 
transparent to light. 

11. A device as claimed in any preceding claim, wherein said keys are formed in 
a key sheet portion of said device. 

12. A device as claimed in Claim 11, wherein said keys comprise a plurality of 
numeral keys, a call origination key, an off-hook key and an on-hook key. 

13. A device as claimed in any preceding claim, formed from one material. 

14. A device as claimed in any of Claims 1 to 12, formed from a plurality of 
different materials. 

15. A combination of a device according to any preceding claim and a circuit 
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board comprising a plurality of contacts. 



16. A combination according to Claim 15. wherein said device is mounted on said 
circuit board. 

17. A combination of a device according to Claims 8 and 10, and means for 
illuminating a display through said display receiving means and said keys. 

18. A combination according to Claim 17. wherein said device is mounted on a 
circuit board, said illuminating means being positioned between the device and the circuit 
board. 

19. Electronic apparatus comprising a device as claimed in any of Claims 1 to 14. 

20. Electronic apparams comprising a combination as claimed in any of Claims 
15 to 18. 



21. Electronic apparatus according to Claims 19 or 20. comprising a teleph 



one. 



22. A telephone according to Claim 21. comprising a transmitter, a receiver and 
a display each located in said component receiving means. 

23. A device for holding one or more components of an electronic apparatus 
substantially as herein described with reference to and as shown in Figure 1 of the 
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24. A combination of a device for holding one or more components of an 
electronic apparatus and a circuit board substantially as herein described with reference to 
and as shown in Figure 1 of the accompanying drawings. 

25. A combination of a device for holding one or more components of an 
electronic apparatus and illuminating means substantially as herein described with reference 
to and as shown in Figure 1 of the accompanying drawings. 

26. Electronic apparatus substantially as herein described with reference to and as 
shown in Figure 4 of the accompanying drawings. 
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